Molecular organization of the mouse gastrin-releasing peptide receptor gene and its promoter.
The murine gastrin-releasing peptide receptor (mGRP-R) is a member of the G protein-coupled receptor family and mediates important physiological actions of its specific ligand, the gastrointestinal hormone/neurotransmitter GRP, including mitogenic properties in the mouse Swiss 3T3 fibroblasts. Glucocorticoids and increases in intracellular cAMP are reported to alter GRP-R gene transcription, but the molecular basis for these effects is unknown. To begin to identify possible gene regulatory mechanisms that are responsible for modifying mGRP-R expression, we determined its structure and investigated its basal promoter activity. We isolated and characterized genomic bacteriophage P1 clones encoding the mouse gastrin-releasing peptide receptor (mGRP-R). By DNA sequencing and Southern blot analyses, we determined the protein coding region to be contained in three exons interrupted by two introns 20 and 2kb in length. The open reading frame of the putative GRP-R gene encodes for a 384-amino-acid protein which demonstrates 48% identity with the mouse BRS-3 protein and 53% identity with the mouse NMB-R protein. The mGRP-R gene locus extends over 29kb and was mapped to the X-chromosome (DXMit20) utilizing a minisatellite polymorphism in the 5' UTR and by fluorescent in-situ hybridization (FISH). In Swiss 3T3 cells, which natively express mGRP-R, two gene-specific mRNA species of 3 and 7kb can be detected by Northern blot analysis. With RNase protection assays, and independently with inverse PCR of 5' RACE clones, common mRNA initiation sites were identified clustered between 21 and 61bp downstream of a TTTAAA motif, which is located 450bp upstream of the ATG translation start site. However, different polyadenylation sites are utilized. A 2kb genomic DNA fragment extending from 2147 to 141 bases 5' to the ATG translation start was cloned into a luciferase reporter plasmid and shown to contain promoter activity in Swiss 3T3 and COS-7 cells. Progressive promoter truncations and mutations of a cyclic AMP response element (CRE) located 83bp upstream of the TTTAAA motif demonstrate that transcriptional mGRP-R activation in Swiss 3T3 cells only occurs when both the TTTAAA motif and the intact CRE site are retained. With the availability of the full structure of the mGRP-R gene and the minimal promoter sequences reported in this study, it will be possible in future studies to investigate the molecular basis for transcriptional regulation of the mGRP-R gene by glucocorticoids, cAMP and other factors.